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DETAILED ACTION 
Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) because they 
include the following reference character(s) not mentioned in the description: 4a and 4b. 
Corrected drawing sheets in comphance with 37 CFR 1.121(d), or amendment to the 
specification to add the reference character(s) in the description in compliance with 37 CFR 
1.121(b) are required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. Each drawing sheet 
submitted after the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1. 121(d). If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 2, 3, 21, and 23 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The claims are generally narrative and indefinite, failing to 
conform with current U.S. practice. They appear to be a literal translation into English firom a 
foreign document and are replete with grammatical and idiomatic errors. 
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Claims 2 and 3 recite "increases more than proportionally," which is not clear since 
"more than proportionally" is neither described nor shown. 

Claims 21 and 23 recite "behaves more than proportionally," which is not clear since 
"more than proportionally*' is neither described nor shown. 

In order to continue further prosecution, "more than proportionally" is taken to mean that 
the wear variables or functions are not in a linear, or constant ratio, relationship with the total 
number or duration of deep discharge events. 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections imder this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1-3, 7-9, 19, 21, 23, and 24 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Boll (DE 195 40 827 Al). 

With respect to claim 1, Boll discloses a method for determining the wear to a storage 
battery by monitoring the state of charge of the storage battery, the method comprising: 

identifying a plurality of deep discharge events when a state of charge value for the 
storage battery is less than a minimum state of charge value specified for the storage battery (pg 
3 In 7-13andpg5hi5-9); 

determining the duration of the plurality of deep discharge events (Fig. 3); 
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determining a wear variable which characterizes the wear as a function of the total 
number and the total duration of the plurality of deep discharge events (pg 16 hi 3-5 and pg 14 hi 
4-6 and In 22-24); 

wherein the wear variable increases as the total number and the total duration of the deep 
discharge events increases (pg 16 In 3-5). 

With respect to claim 2, Boll discloses the method of claim 1 wherein the wear variable is 
determined according to a function such that the wear variable increases more than 
proportionally with the total number of deep discharge events (pg 13 In 1-5 and pg 15 hi 34 to pg 
16 hi 8). 

With respect to claim 3, Boll discloses the method of claim 1 wherein the wear variable is 
determined according to a function such that the wear variable increases more than 
proportionally with the total duration of the deep discharge events (pg 13 In 1-13 andpg 15 In 34 
to pgl61n8). 

With respect to claim 7, Boll discloses the method of claim 1 further comprising 
determining a loss of storage capacity for the storage battery in proportion to the wear variable 
on the basis of a storage capacity of the storage battery at a previous defined time (pg 3 In 6-13 
andpg 4 hi 26-31). 

With respect to claim 8, Boll discloses the method of claim 7 wherein the storage 
capacity of the storage battery at the previous defined time is the storage capacity of the storage 
battery when the storage battery was new, and wherein the wear variable at the defined time is 
set to zero (Fig. 3 and pg 13 In 1-13). 
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With respect to claim 9, Boll discloses the method of claim 7 further comprising 
determining a first wear component that is dependent on the total number of identified deep 
discharge events (pg 14 In 22-24). 

With respect to claim 19, Boll discloses the method of claim 1 wherein the wear variable 
is determined fi'om the sum of a first wear component that is dependent on the total niunber of 
deep discharge events and a second wear component that is dependent on the total duration of the 
deep discharge events (pg 15 In 34 to pg 16 In 8). 

With respect to claim 21, Boll discloses the method of claim 19 wherein the first wear 
component is calculated fi-om a first function that behaves more than proportionally to the total 
number of deep discharge events (pg 15 In 34 to pg 16 In 8). 

With respect to claim 23, Boll discloses the method of claim 19 wherein the second wear 
component is calculated from a second function that behaves more than proportionally to the 
total duration of deep discharge events (pg 15 In 34 to pg 16 In 8). 

With respect to claim 24, Boll discloses a monitoring device for storage batteries 
comprising: 

a measurement imit for measuring variables which characterize the state of charge of the 
storage battery (pg 6 hi 16-24 and pg 20 In 10-16); 

an evaluation unit for determining the state of charge of the storage battery firom the 
measured variables and for determining the wear of the storage battery using a method 
comprising (pg 6 In 16-24): 
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identifying a plurality of deep discharge events when a state of charge value for the 
storage battery is less than a minimum state of charge value specified for the storage battery (pg 
31n7-13andpg5hi5-9); 

determining the duration of the plurality of deep discharge events (Fig. 3); 

determining a wear variable which characterizes the wear as a function of the total 
number and the total duration of the plurality of deep discharge events (pg 16 bi 3-5 and pg 14 In 
4-6 and In 22-24); 

wherein the wear variable increases as the total number and the total duration of the deep 
discharge events increases (pg 16 In 3-5). 

Claim Rejections - 35 USC§103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 10-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Boll (DE 
195 40 827 Al). 

With respect to claims 10 and 12, Boll discloses the method of claim 9, as noted above 
under the rejection under 35 U.S.C. 102, wherein the first wear component has a certain value 
represented as a percentage of the storage capacity of the storage battery at the previous defined 
time after a first deep discharge event (pg 16 bi 2-7), however, does not expressly disclose 
wherein the value is between 0.1% and 50% or between 1% and 20% of the storage capacity of 
the storage battery. 
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It has been held that discovering an optimum value of a result effective variable involves 
only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to calculate a wear component with a value between 0.1% and 50% or between 1% and 
20% of the storage capacity of the storage battery by routine experimentation, in order to find a 
value which provides maximum efficiency and a longer life for the battery. 

With respect to claims 1 1 and 13, Boll discloses the method of claims 10 and 12 wherein 
the first wear component has a certain value represented as a percentage of the storage capacity 
of the storage battery after the first deep discharge event at a battery temperature (pg 16 In 2-7 
and pg 24 In 18-23), however, does not expressly disclose wherein the value is between 0.3% 
and 5%, or wherein the battery temperature is approximately 20°C. 

It has been held that discovering an optimum value of a result effective variable involves 
only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to calculate a wear component with a value between 0.3% and 5% of the storage capacity 
of the storage battery at a temperature of approximately 20°C by routine experimentation, in 
order to find a value which provides maximum efficiency and a longer life for the battery. 

With respect to claim 14, Boll discloses the method of claim 9 fiirther comprising a wear 
component that is dependent on the total duration of the identified deep discharge events (pg 16 
hi 3-5 and pg 14 In 4-6 and hi 22-24 and Fig. 3). 

Although Boll does not expressly disclose wherein the wear component described is a 
second wear component, the area of the deep discharge, which is used in the wear component 
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calculation, takes the duration of the deep discharge into account (Fig. 3), in order to improve the 
accuracy for the measurement of the discharges and the ageing of the battery. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to include the duration of the deep discharge events in the calculation of the wear 
components, so that the accuracy for the measurement of the discharges and the ageing of the 
battery could be improved. 

With respect to claims 15 and 17, Boll discloses the method of claim 14 wherein the 
second wear component has a certain value represented as a percentage of the storage capacity of 
the storage battery at the previous defined time after a certain duration of time (pg 16 In 2-7 and 
pg 13 In 1-14), however, does not expressly disclose wherein the value is between 0.1% and 
100% or between 0.1% and 20% of the storage capacity of the storage battery, or wherein the 
total duration of time is 1 00 hours. 

It has been held that discovering an optimum value of a result effective variable involves 
only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to calculate a wear component with a value between 0.1% and 100% or between 0.1% and 
20% of the storage capacity of the storage battery after a total duration of 100 hours by routine 
experimentation, in order to find a value which provides maximum efficiency and a longer life 
for the battery. 

With respect to claims 16 and 18, Boll discloses the methods of claims 15 and 17 wherein 
the second wear component has a value represented as a percentage of the storage capacity of the 
storage battery after a certain duration of time at a battery temperature(pg 16 In 2-7 and pg 13 In 
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1-14 and pg 24 In 18-23), however, does not expressly disclose wherein the value is between 
0.3% and 5%, or wherein the total duration of time is 100 hours, or wherein the battery 
temperature is in the region of 20°C. 

It has been held that discovering an optimum value of a result effective variable involves 
only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to calculate a wear component with a value between 0.3% and 5% of the storage capacity 
of the storage battery after a total duration of 100 hours at a battery temperature in the region of 
20°C by routine experimentation, in order to find a value which provides maximum efficiency 
and a longer life for the battery. 

8. Claims 20 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Boll 
(DE 195 40 827 Al) in view of Plett (US 6,534,954). 

With respect to claim 20, Boll discloses the method of claim 19, as noted above imder the 
rejection under 35 U.S.C. 102(b), wherein the first wear component is calculated firom a first 
fimction that behaves non-linearly with regard to the total number of deep discharge events (pg 
15 In 34 to pg 16 In 8), however, does not expressly disclose wherein the behavior is linear. 

Plett discloses a method to linearize fimctions by using an Extended Kalman filter in 
order to obtain desired values for a battery (col 5 In 40-45), so that the accuracy of the 
measurements is increased (col 3 hi 9-14 and hi 22-24) and the system model is less complex and 
easier to understand. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to adjust the non-linear fimctions of Boll by using an Extended Kalman filter in order to 



Application/Control Number: 10/692,891 Page 10 

Art Unit: 2838 

obtain linear functions, as do the functions of Plett, so that the accuracy of the measurements is 
increased and the system model is less complex and easier to understand. 

With respect to claim 22, Boll discloses the method of claim 19, as noted above under the 
rejection under 35 U.S.C. 102(b), wherein the second wear component is calculated from a 
second function that behaves non-linearly with regard to the total duration of deep discharge 
events (pg 15 hi 34 to pg 16 hi 8), however, does not expressly disclose wherein the behavior is 
hnear. 

Plett discloses a method to linearize functions by using an Extended Kahnan filter in 
order to obtain desired values for a battery (col 5 In 40-45), so that the accuracy of the 
measurements is increased (col 3 In 9-14 and hi 22-24) and the system model is less complex and 
easier to understand. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to adjust the non-linear functions of Boll by using an Extended Kalman filter in order to 
obtain linear functions, as do the functions of Plett, so that the accuracy of the measurements is 
increased and the system model is less complex and easier to understand. 
9. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Boll (DE 195 40 
827 Al) in view of Koenck (US 4,553,081). 

With respect to claim 25, Boll discloses a method comprising: 

identifying a pluraUty of deep discharge events when a state of charge value for the 
storage battery is less than a minimum state of charge value specified for the storage battery (pg 
3 hi 7-13 and pg 5 hi 5-9); 

determining the duration of the pluraUty of deep discharge events (Fig. 3); 
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determining a wear variable which characterizes the wear as a function of the total 
number and the total duration of the plurality of deep discharge events (pg 16 In 3-5 and pg 14 In 
4-6 and hi 22-24); 

wherein the wear variable increases as the total number and the total duration of the deep 
discharge events increases (pg 16 In 3-5). 

Although Boll does not expressly disclose a computer program comprising a program 
code means wherein the program code means are designed to carry out the method described 
above, he does disclose a computer which would monitor the battery (pg 6 hi 16-24 and pg 20 In 
10-16). Therefore, it would be obvious to a person of ordinary skill in the art that the computer 
of Boll would contain a computer program, so that the computer would have instructions on how 
and when to carry out the measurements and perform the calculations for the wear on the battery. 

Koenck discloses a program code means designed to carry out a method involving deep 
discharge events (col 2 In 10-20), in order to provide a means for automatically monitoring and 
conditioning the batteries (col 2 In 12-15), which would extend battery life. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to include a computer program with the apparatus of Boll, in order to have a means for the 
computer to interact with the batteries and so that the batteries could be automatically monitored 
and conditioned, which would extend battery life. 

Allowable Subject Matter 
10. Claims 4-6 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 
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Claim 4 recites the method of claim 1 wherein only those deep discharge events whose 
duration exceeds a defined minimum duration are assessed in order to determine the total 
number. 

Claim 5 recites the method of claim 4 wherein the defined minimum duration is defined 
as a function of at least one of the ambient temperature and the battery temperature. 
Claim 6 recites, inter alia, the method of claim 4. 

The art of record does not disclose the above limitations, nor would it be obvious to 
modify the art in such a manner. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Anbuky (US 2005/0001627) discloses methods, an apparatus, and a computer 
program for monitoring and testing a battery's life by using its state of health. Koenck (US 
2002/0101218) discloses a battery conditioning system that monitors the battery characteristics 
related to deep discharge cycles. 

Any inquiry concerning this communication or earlier commimications from the 
examiner should be directed to Aaron Piggush whose telephone number is 571-272-5978. The 
examiner can normally be reached on Monday-Friday 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Sherry can be reached on 571-272-2084. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
^plications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 





